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: | are tpercepe hysess v ee R., 1045, 8. 07-~-100).—Mathe. 

ee _tnatical. An BLE helmet the properties of the system of 

ee. finite sadius with Z >137 shows that, at a charge Z -- Z,, 

lower e -level of the eystem becomes — me!, which corresponds 
eo. with the falling of electrons om the nucleus. The lependence of 
ee: 7, on the radius of the system is given. MW 
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USSR/Neutrons - Scattering 
Protons - Scattering 


"The Scattering of Neutrons b 


Smorodinskiy, 2 pp 


CIA-RDP86-00513R001651730004-4 ek 


SAAS, 


Feb 1947 


y Protons, II," J, 


"Jour Physics USSR" Yol XI, No 2 


A letter to the editor expanding earlier remarks on 
the subject, including the modification of the usual 
Wigner's formula for the Scattering phenomenon, 
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Formula for the isotopic shift. Ya. Storodinshit (Acad 
sci USSR. Zhur. Ebcpil Teoret. Piz 17, Wb 
(ipiz: -The isotopic shift in the spectra of heavy atoms ty 
derived in a form more accurate than the formulas of Rescn- 
thal and Breit‘ C..4. 26, 5403s and Racah (C wb. 26, StL: 
by the method of perturbation of boundary conditions. 
The final expression differs from that of Ro by the facter 
tpkc ek t 2p Cb 4 wed +p, where pt = t - (Zt A. 
edie. tor hight nucter, Che aew formule and that of 
For Hg, the new formula gives a shift 8 that 
N Thott 
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cD | FA 6279 
SMCRCDINSKIY, YA. 


USSR/Nuclear Physics - Wave Mechanics Apr 1948 
Nuclear Physics - Deutercns 


" 
"Normalization of the Wave Function of the Deuteran, 
Ya. Smorodinskiy, 2 PP 


| "Dok Akad Nauk SSSR, Nova Ser" Vol IX, No 3, 


2 
Sfdr 
Describes the calculations to the integral a 


necessary for the normalization of Bett's, and 


Peyeri‘ scam approximation of the wave function of 
deuterons: Wy te ee OR 

a re . 
Submitted by Academician L. D. Landau, 17 Feb 1940. 
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SMORODINSKIY, YA. 4 —* a Ee 


USSR/Physics - Spectroscopy Nov 49 
Electron 


"The Displacement of Terms of Hydrogenlike Atoms 
and the Anomalous Magnetic Moment of the Elec- 
tron," Ya. A. Smorodinskiy, 4 pp 


"Uspekhi Fiz Nauk" Vol XXXIX, No 3 


Obtains approximate expression for the energy W 
of a hydrogenlike atom calculated according to 
relativity effect. Hence the deviation of 
theoretical spectral terms from experimental ones 
is found. New high-accuracy superfine structure 
now known thus permits one to test Dirac's elec- 


tron theory. 
Re , 153T96 
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USSR/Nuclear Physics - Mesons Jun 50 


“artificial 1f-Mesons," A. B. Migdal, Ya. A. Smorodin- 
skiy 


"Uspekh Fiz Nauk" Vol XLI, No 2, pp 133-153 


Discusses artificial production of Tf-mesons using 
Berkely cyclotron in 1947. Lists only four Soviet 
sources, all for the Antroduction on varitrons. 
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SMOROD/NSHLY, Ya. 7. 

USSR/Physics - Proton scattering FD-750 

Card 1/1 : Pub 146-20/22 

Author : Smorodinskiy, Ya. A. 

Title ; Be cada scattering of protons by protons 

Periodical » Zhur. eksp. i teor. fiz., 27, 123-124, Jul 1954 

Abstract : Letter to the editor. Study of polarization is a very sensitive 


method for determining variation of cross section with varying 
incidence angle. Experimental data obtained by C. L. Oxley 
(Phys. Rev. 91, {1953]) is used in this analysis. 2 US references 


Institution too 


Submitted : April 27, 1954 
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Title 


Periodical 


Abstract 


Institution 


Submitted 


USSR/Nuclear Physics - Proton Interaction 


aaa 


Pub. 146-15/20 


Baz, A. I., and Smorodinskiy, Ya. A. 


Interaction of protons with HS and excited states of the alpha-particle 
(Letter to the editor) 


Zhur. eksp. i teor. fiz., 27, 362-384, Sep 1954 


Analysis of the H3 (p, n) He? reactions is carried out; in particular, 
the analysis of the results obtained by H. B. Willard ét al. (Phys. 
Rev. 90, 865 (1953). The improbability of the existence of a stable 
H’, is indicated. One aforementioned reference. 


April 27, 1954 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4" 


Smo 


"APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001651730004-4 


STEEP PE mera : 


SSR/ Physics — Neutrinos 


Gard 1/1 
Authors 


Title 


Periodical 


Abstract 


Institution : 


Submitted 


Pub. 118 - 1/8 


Zel'dovich, Ya. B.; Luk'yanov, S. Yu.; and Smorodinskiy, Ya. A. 
— hea bes teas OPE eerie, 


Properties of a neutrino and the double ee 


Usp. fiz. nauk 54/3, 361-404, Nov 1954 


Exnerimental and theoretical studies of neutrino properties (indivisibility, a 
evenness, spin and mass) are described. The reactions (nap te~+#yand | 
pon + et + y) leading to the formation of neutrinos are analyzed in the Light 


of the quantum theory with apnlication of Pauli's matrix transformations for. 
the Dirac equation describing the wave function (4 The probability of a dovtie. 

-decomoosition (simltaneous formation of *Y&)/) is theoretically establish 
ed and experiments performed by various investigators with the help of analy-. 
zers and the method of scintillations are described and analyzed. Thirty-nine 
references 3-USSR (1935-1954). Tables; graphs; diagrams. oo 
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LANDAU, Lev Davydovich; SMORODINSKIY, Yakov Abramevich; ALEKSEYEV, D.M., 


redakter; GAVRILOV, 5.5., tekhnicheskiy redaktor. 


(Lectures on the theory of the atomic nucleus] Lektsii pe teorii 
atomnogo iadra. Moskva, Gos. izd-vo tekhnike-teoret. lit-ry, 19556 


140 p. (Nuclear physics) (MLRA 9:4) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4" 


CIA-RDP86-00513R001651730004-4 


pase a 


"APPROVED FOR RELEASE: 08/31/2001 


PRENKEL', Ya.I.; SMORODINSKIY, Ya.A., professor, redaktor; PRVZNER, R.S., 
tekhnicheskiy radaktor 


ril 

{Principles of the theory of atomic nuclei} Printsipy teo 

atomnykh iader. 2~e izd. Moskva, 1955. Izd-vo Akademii nauk SSSR, 

1955. 247 pe (MLRA 838) 
(Nuclei, Atomic) 
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USSB/ Nuclear physics - Isotopic spin 


Card 1/1 Pub. 118 - 2/3 


Authors t vyaz'; A. and Smorodinskty , 


She 


Title - § Isotopic spin of light nuclei 


Periodical % sp. fiz. nauk 55/2, 215-264, Feb 1955 


Abstract * A theory of the isotopic spin of nuclons (proton or neutron) is presented, 9. 
The presentation is not given in a strictly mathematical manner, but, 
rather in a plain descriptive form. This was done to justify the charge 
{nvariance hypothesis introduced into nuclear physics for explanation of 
certain observed phenomena. The theory of isotopic spin of nuclei is 
considered as the simplest and easiest method of proving the mentioned 
hypothesis. A description of the energy levels cf light nuclei (Ag50), 

with corresponning diagrams and their enalysis in the light of the isotopic 
spin theory is presenteu. Twenty-six references: 6 USSR, 14 USA, & Brit., 

1 German and 1 Italian (1952-1954). Diegrams; graphs. : 


Institution 3 cevcverever 


Submitted 2 evrvreeerseaee 
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oropinsky Ya. 


V B-Decomposition. for Ught nuclel. Va. Smoradinsgit~ 
Uspekhi Fiz. Nauk 36, 201-14( 1956); “cf- preceding abstr_— \) 
_ The expti. results described previously for nucici of low att 
wi, are analyzed. The valuc of R, which characterizes the 
mixt. of the tensor and sealar varlants in the Hamiltonian 
for the B<iccompn., is given as 1.7. This vali, is compared 
-with valucs reported earlier, The half-life of the neutron, 
(np +B) with this valuc of R, is 10.2 cb 0.5 min, The 
analysts of the deta for light nneled shows that thers is pres 
dominant evidence for the shell structure of mtelet 
J. Rowtar Leach 
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SMNORODINSKIY, ya. 


ussr/ Nuclear physics 
Gard 1/1 Pub. 22 ~ 18/46 
Authors , Ryndin, R. and Smorodinskiy, Ya. 


Se aes elu 


Title : Similar transformations of nonpolarized particles 


Periodical 3 Dok, AN SSSR 103/1, 69-71, Jul 1, 1955 


Abstract : Studying the dispersion of nonpolarized particles with nucleons, the author — 
determined the amplituge of the dispersion up to the precision of the sign = _ 
before the operator S$ n, i.e., he reached the same precision inthe. . 
determination of the amplitude or the cross-section of a dispersion, aS. ee 
Minami did in his determination of the 377 -meson dispersion by nucleons ~ 
(polarized) . Both the author and Minami proved the invariance of the anpli-. 


tude of dispersion. In the above mentioned operator n, the nis a single — 
Two USA references = - 


vector normal to the plane of dispersion KxK* 
(1950 and 195h). n =|Kx Ke \ 
o 


Institution : The Acad. of Sc., USSR, Institute of Nuclear Problems 


Academician L. D. Lindau, March 24, 1955 


Presented by: 
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Se aeunleKiy: Vas: A . 


Veet pe for tie planes of dacomnasion of 7 naka | 7]. 
and the gpi ness Li D. Puzikoy ont Ya. A. 
ski + Nauk O.d-oR. I BI-5 ; 
ter as w~Math. The "following. conclusions are ‘drawn: - 


-., The presence of correlation requires that the spin of A® be 
Sx large (2 7/2); the spin of 9° be different from 0; and that 


the spin of J? be much smalier than the spin of A°. 
= J. Rovtar Leach y i 
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SUBJECT ussr / PHYSICS carD 1 / 2 

AUTHOR SMORODINSKIY, YA-A. 

TITLE ~~ye-Probrems of the-Physics of Particles with High Energies dis- 
cussed at the Symposium of the European Center for Nuclear Re- 
search (CERN) at Geneva. (Impressions gathered by the Delegate 
from the USSR). 

PERIODICAL Atomnaja Energija, 1, fasc.d, 140-142 (1956) 

Issued: 1 / 1957 


According to the author's opinion outstanding success Was achieved in the 
following 4 directions: 1) Discovery and investigation of the properties of 
the antiproton. 2) The scattering of electrons by 4 proton and the structure 
of the proton. 3) Scattering of photons by protons. 4) -mesoatoms. 
Antiproton: Phe discovery of the antiproton confirms the charge symmetry of 
elementary particles. At present a search is already being made for the anti- 
neutron and for the antihyperon, i.e. the neutral A -antiparticle as well as 
the positive and neutral =} -antiparticle. A whole family of 2. -antiparticles 
seems to exist. According to the first measurements of the interaction between 
the antiproton and Be- and Li-nuclei, the corresponding interaction cross 
section is double the cross section of the interaction between a proton and 
these nuclei. This applies in the case of 400 MeV-antiprotons. This paradoxi- 
cal result necessitates further research work. 

Scattering of Electrons b Protons: (HOFSTADTER and CHAMBERS, Stanford Uni- 
versity, USA}. Experimental difficulties arising in connection with the 
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SMORODINSKIY, Ya- 4. 


Sea nee ussr / PHYSICS Cah. bo 2 PA - 1446 
“AUTHOR COLUBSNKOV,V.N.s SHNORODINSKIJ , Jaen. 
TITLE The LAGRANGIAN for the Systems of Unifors Charged Particles. 


ESRIODICAL Jurn.eksp.ei teor. fis, 31,fasc.2, 430-330 (1956) 
Pesued. 109 7956. mevieweds 10 / 1956 


Aecording 0 C.DARVIN, Phil.mag-39, 937: 1920 it is zeneible to uyrite down the 
LEGRANGIAN for 4 system of charged particles with 2n accuracy extending up to 
the terms of second order with respect to the ratio (velocity of particles / 
velocity of light). Here attention igs drawn to @ possibility of determining the 
RQRANGIAN for a system of uniform particles in higner approximation. In 2 system 
cof uniform particles for more accurately: having the same ratio between charge and 
mass) radiation is proportional not to the third but to tne fifth power of v/c. 
Poerefore the LAGRANGIAW can be written down for such a system up to terms vi/o*s 
and the easiest method of computation is that described in the book by LANDAU- 
LIFSIc. 
The terms of the third order in the LAGRANGIAN are equal to zero. Computation of 
tne terms of the fourth order leads to the following additional expression added 


to the LACGRANGLAN of the second order: 


€ mV Firs Shee 9 
islam a Be e Seay (n +)? + {n %)° ve = 

z 16c0% 6ce4 bd a R a = a 

oa a ab 
; 2 — ‘ 
oe ae 2,33 2 pax ae y or ar | oS rs 12 Fidel ee \ 
> zCav (ni Vy) } + sof a {2 (n Cr) wi DN vy) (ete 
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19,. CONSTRUCTION OF TRE SCATTERING MA 
oP TWOAN STEM, L,Puzikov, R.Ryndin and 5.Sm 


Nucloar Physica, Vol,.3, No. 3, 430-45 ay; AGT). ee 

’ - > ‘The problem of the number of experiments which wre noceanary N he 

¢ for the determination of the alantonts of the clastic acattertng matebt Eg 
jg diacvesad, It iq shown (hat in virtus of the unitarity condition the 4 fit 
required number of experiments equals the number of complex 7000 4 eae 
functions eutering the scattering. matrix, In the case of nucleon—°*. j hf) , 
‘micleon scattering the elastic scattering matrix cas be determined 200. na 7 
on basta of ilva experiments: meadurement of the cross-section, 
polarization, normal component of the polarization correlation tengor’ 

. and the normal components. of the tripie scattering tensor (for: beth“ -. 
particles), -It.ts shown that experiments with rotation of polarization 
-by the external magnetic field are not necessary for phase hit 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4" 


pEEROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4 


Y OO Bel Ri ae RIE Se EES eee Hower anew me 


“ti 8 sai raxorton ropa A cent 7 WEN. t op ee 7) te ae 
a i " MHOALL .N. Golubankey and. ty “pun 
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— Sn eee oNeTRUCTION ‘on THE 66 ‘separa marine OF A 
TWO-NUCLEON ayaTeM. hie Bre tboy rail aot ok tad. 
‘ (United ted last. for lor Nocle: ‘Seytet we EE ot 


a Phys; JETP §, 489-95(1967) Oct. sa] a eae Dae 
“The types of £20-200196 Om oy getoratation af Sas. : 
clements of tis penteetag matrix are | investigated. his a oe ; 
shown Uist ‘because of the unitarity, condition | the Fequired / 


determined on thé basis ‘of five cipeitmasets ‘measuring the | peed 
orcas section, polarization, ‘pormai components of the po~ — 
larization correlation tensor and of the triple scattering 
tansors (for the ‘peattered and recoil parifcies). It Js shown 
that experiments 4 involving | apin rotation by a magnetic field” 
“are'not necessary ‘for & Eee shift analyats. , (auth) 
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AUTHOR: PUZIKOV .L. RYNDIN,A , SYORODINSEKIY YA; PA = 2976 
TITLE? The Setting up of a ssattering “atrix in a System of Two Nucleons.- 
PERIODICAL: (Zhurnal Exsperim. 2 Teorat KFiziki. 1957, Vol 32, Nr 3, pp 592-600 
(U.5.5.8.) 
Received: 6 / 1957 Reviewed: 7 / 1957 


ABSTRACT: The present paper is destined 4o show what experiments are necessary 
for the determination af all elements of the scattering matrix. It 
is further shown which of these experiments are {independent in the 

sense that in the case of known experimental results the matrix can 
pe completely constructed For the reasons of better illustration 

the authors begin with the two most Simple cases: scattering of 
particles with spin zere in 4@ central field, and of particies with 
spin 1/2 on spinless nuctei. The scattering of nucleons on nucleons 
is then examined The case with any Spit and the scattering of 
photons are examined in later reports. The present paper 18 confined 
to the examination of the scattering matrix 10 the case of an assumed 
energy. Also the problem of the energy dependence of the matrix 
elements require additional investigations 


ring of the scattering 


i 4 4, ‘The scattering of spin-less particles: Measa 
hie b Abt o£ ry . 
fut . “Gross section in the case of an assumed energy 18 at all angles 


a complete test in the sense that the complete construction of 
the scattering anplitude is made possible (perhaps apart from the 
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Sep one 
UTHOR RYNDIN, BM. SHOR tions TOF 
ITLE The Minami ransformations for the Scattering of Hucleons by 


Yue Leons + 

(Preobrazovanly® Minemi alya rasseyaniya saaonov nuklonami-2usei87) 

penropical gnucnal Eksperiai ane ret Fizik’ 19979V° 32,lir 5>PP 4z0u-1205 
(y.S-5-R-) 

ABSTRACT The paper under review shows the following’ The transformation 
of phases which jeaves the acattering cross gection invariant - 
this transformation having been gemonstrated for the case of B8Ca~ 
+tering of pions py nucleons -has no analogue for the case of 8c08~ 
ttering of nucleons by nucleons wAlthough such & transformation 
exists it is not gufficient in the Light of thephysical conditions 
of the problem. as a matter of fact, the gynmetry of the system re- 
quires that the phases do not apend on m( the magnetic quantum nun- 
per of the system) -But the phases obtained by the gransformations 
investigates here do depend on \ pl.unlike earlier expectations, the- 
re thus does not exist any ambiguity of phases jmilar to that in 
a system with the total spin 1/2.Furthernore s the guthors of the pa- 
per Limit their investigations to the examination of the scattering 
of protons py protons, pecause the more general case of the sca- 
4trering of neutrons by protons does not pring out any essentially 


The amplitudes ana the gifrerential cross gection of scattering? 
This chapter contains & vrief aiscussion of a methodfor the des- 


cription of collisions petween particles of the seme Kind having 
Card 4/2 the spin 4/2.Tnis cnapter also sontal ns the amplitudes of the 
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pa ee} Beastie Sere 


On the Unitarity Relations fcr the Blastic vue bdlOGs 
ef Particles vit! Arbitrary Spins. 
oe 56-6. 49/56 


normalization functions as the functions of the in- 
co ware. At r <--> oo they form a complete pio of 
etions with respect the angle variables. Afte 
some computing the re be ed integral relation for the 
scattering matrix is so ned. He reform there follow 
integral relations for. he coefficients af the 
development aecording inver. ant spin matrices. 
4lso a generalization he ont.cal theorem for 
particles with a svin that is itifferent from zerea is 
obtained: 


= ? ~ , 
4 nim SpM (k, k) = k [2 6 


+ 1) (2 3, 
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"Sur le Possibilite de Detection du Dineutron." 


eport presented at the International Congress for Nuclear Interactions (Low Energy) 
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and Nuclear Structure, Paris, 7-12 July 1958. 
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AUTHOR: Smorodinskiy, Ye. A. g9-1-22/29 


TITLE: The Conference O21 Yugoslav Physicists Yonferentsiya yugoslavs- 
oO ek) 


PERIODICAL: Atomnaya Energiya, 1958, Vol. 4, Ur 1, pp. 102-103 (USSR) 


ASSTRACT: The II. Conference took place in the summer of 1957 in form of 
a "summer school" and was this time also attended by foreign 
physicists. The following lectures were held: 

1. The Coulomb excitation of levels and the nuclear collective 

model (B.Motel'son, Denmark) 

2, An optical nuclear model (Ch.Porter, USA) 

3, Deutecron reactions (stripping) (A. Messiya, France) 

. Photo-nuclear reactions (K. Vol'dermut, Western Germany ) 

5. The. scattering of high-energy nucleons (Ya .Smorodinskiy , USSR) 
Besides these principal lectures also evening seminars 

were held. One of them was devoted to the present stage of the 

B-theory. ‘ 

Immediately after the conference had ended, the research centers 

of Yugoslavia were visited: 1. The Institute "Boris Kidrich" at 

Belzradg where 4 reactor is at present being built. 

2, The Institute "Ruder Boskovich" at Asram, where a cyclotron 

Card 1/2 is at present being built. (Deuteron energy of up to 16 MeV). 
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PERIODICAL: 


ABSTRACT: 


Card 1/3 


Smorodinskiy, Ya. A. sov/56-34-5-47/61 
eee ee 


The Analytical Nature of the Nonrelativistic Scattering 
Amplitude and the Potential (Analitichnost' nerelyativistskoy 
amplitudy rasseyaniya i potentsial) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 5, pp. 1333 - 1335 (USSR) 


As is known the amplitude of the scattering of a particle ina 
central force field in the case of given angular momentum cannot 
be continued analytically into the upper semi-plane of the 
variuble k. A reference to a proof of this assertion, which 

is connected with an inverse problem of the scattering theory 

ig interesting. For the sake of conciseness it is assumed that 
the bound states are missing and that the scattering takes place 
in the sestate. The generalisation of the problem then is obvious. 
According to V.A.Marchenko (Ref 2) the solution of the equation 


a? (xk) /dx? + (k? - V(x))+(x,k) = 0 in the form 


= p(x,k)+  a(xyy)o(ysk) dy can be represented by an 


— 
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The Analytical Nature of the Nonrelativistic SOV/56-34-5-47/61 
Scattering Amplitude and the Potential 


integral according to the system of the functions 


p(y yk) = (2/x)1/2sin ae + 5(k). 6(k) denotes the scattering 
phase known from experiments. In this equation A(x,y) has to be 
determined from an integral equation the kernel and the inhomo- 
geneous term of which can be expressed by the Fourier(Fur'ye) 
component of the scattering amplitude M(k) = exp { anid (x) | - 1: 


m(z) = (1/2n) M(k) et *7 ax (at 2/0). If the scattering is 
described by a potential the amplitude either has a pole or it 
increases in the case of k —>~(Im k>0O) faster than a poly- 
nomial. If the potential is limited in space, (V(x) = Oat xa), 


m(z) becomes equal to zero at z~2a. If the scattering amplitude 
is known for all energies the function g(E) = M(E,t ) - V, /4n 

can be continued analytically into the complex plane E£ (or into 
the upper semi-plane of k) and for this dispersion relations can 
be written down. If the scattering amplitude is known the 
potential is determined from the amplitude without solving of 
integral equations. This assertion only holds when the scattering 
amplitude is known for all energies. There are 4 references, 
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2 of which are Soviet. 


ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (United Institute 
of Nuclear Research) 


SUBMIT?T=D: January 24, 1958 


1. Particles—Scattering 2. Particles--Mathematical analysis 


Card 3/3 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4" 


AUTHORS: 


ABSTRACT: 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-0051 


3R001651730004-4 


ress ee ee! 


he, Smorodinskxiy, 
* the “ven vhotomagnetic Sffect 
hetnogo Sotoma;nitnogo effextea) 
Zhurnal eksperimental 'noy 

Yol. 34, Nz 5, poe 134 


Kikoin and Bykovskiy recently in tne investigation of the 
even photomagnetic effect in semiconductcrs with a cubic 
1ettice discovered clearly expressed anisotrony phenomena. 
This paper gives a purely phenomenvlogical description of 
the character of this anisotropy. This problem is character- 
ized by three factors: The magnetic field strength H, the 
interior normal m of the illuminated surface of the semi- 
conductor along «hich the diffusion of the liberated _, 
carriers taxes place, and the electric field strength &. 
The magnetic field is assumed to be sufficiently weak. 
Then with an accuracy to square terms (with regard to ) 
the general expression 

= Dame t Lia + Bakam™k 1" m 

Furthermore, the Cartesian system of coordinates is assumed 
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ith ti 2 i ry 1 “ 
coincide with the axes of the cubic crysta-. The ex 


for =. can be transformed to the form 
i 
1) 
+ Lin HH” + 2b 
bie 
(underiined indices are net 
h \ 
4 
First term in tais expression corresponds 
-_ Ny ‘ . , 4 
with the Dember effect (Ref 4), the second term with a 
certain vnotomaynetie effect, and the tnira term describes 
the ewan --cromarnetic effect in that form as it occurs in 
M . . : - 8 + 

an isotropic semiconductor. Tne Last term indicates an 

7 3 2s + 
anisotrovy in the case of an even photomagnetic e1-ecr. 
when BI# the isotropic share of the even photozmugne tic 
effect vanishes. Finally the expression of the magnetic ; 
field is written down for the sseciai case trat % agrees with 


the mai ‘asanal axis. Tnere are 6 references, 4 of whicn 
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SMORODINSKTY, Y A. 
"Rlastic Nucleon-Nucleon Scattering up to 1 Bev.” 


Nuclear Physics, Kiev, 
nted at the Intl. Conference on High Energy 
ree July 1959 (the session on Strong Interactions of Ordinary Particles.) 
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FRANK-KAMBENETSKIY, D.a., prof... otv.red.; YORONTSOV-VEL' YAMINOV, B.A., 
red. ;-SMORODINSKIY, Ya.a., prof., red.; ZELIMANOV, A.L., 
atarshiy nauchnyy sotrud#ey red.; SAGDETSV, R.Z., mladshiy 
nauchnyvy sotrudnik, red.; SAMSONENKO, L.V., red.izd-va; 
SHSVCHENKO, G.N., tekhn.red. 


{Transactions of the sixth conference on cosmogony; extra-galactic 
astronomy and cosmology] Trudy shestogo soveshchaniia po vopro- 
san kosmogonii, 5-7 iiunia 1957 &-; vnegalakticheskaia astronomiia 
4 kosmologiia. Moskva, Igd-vo Akad.nauk SSSR, 1959. 273 Pp. 

(MIRA 12:12) 
1. Soveshchaniye po voprosam kosmogonii, 6yh, 1957. 2. Chien- 
korrespondent Akademii pedagogicheskikh nauk SSSR (for Yorontsov- 


Vel' yaminov). 
(Cosmology--Congresses) 
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Puzikov, L. D., Smorodinskiy, Ye. 4. 

Sg a AP ee 
The Polarization Tensors in Born's Approximation 
(Tenzory polyarizatsii v bornovskom priblizhenii) 


Zhurnal eksperimental'ney i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 5, pp 1585-1586 (USSR) 


Varicus authors already repeatedly pointed out that the 
polarization of elastically scattered nucleons, calculated 

in first Born's approximation is equal to zero. In the 
present "Letter to the Editor" the authors investigate 

the polarization of particles with higher spin in Born's 
approximation and endeavor to derive a selection rule 

for the polarization states. They use the exauple of 

elastic scattering on a reaction of the type a+ a! —*b i bd’. 
If JM and J'M' denote rank and projection of the polarization 
tensors of the particles a and at, and if KH and K'N' denote 
rank and projection of the polarization tensors of b and b! 
respectively, two relations are derived for the coefficients, 


: : ; JM tH 
from which the selection rule may be obtained: ReNKI = 0 
re a 
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24(5), 21(8) 
AUTHOR: Smcorcdinskiy, 


TITLE: pesey 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 5, pp 1606-1608 (USSR) 


ABSTRACT: Together with Puzikov and Ryndin the author already 
determined the necessary number of experiments (the 
"complete experiment") for establishing the nucleon-nucleon 
scattering matrix (Ref 1). The results have already been 
generalized for particles of arbitrary spins (Ref 2) and for 
inelastic processes (Ref 3). In the present "Letter to the 
Editor" the author discusses the generalization for 
(i-decay; only the decay of the neutron, with the 
f-interaction Hamiltonian Hp = (\Y + a) Cel BC + ys)lv) 


is investigated, where V, and A, denote the nucleon 


"currents" (vectorial and pseudovectorial interaction). 
These two quantities are explicitly written down as 
Card 1/3 functions of tne four-monmentun, the wave functicns, and the 
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The "Compiete mxperiment" in fi-Decay Sov /56-36-5-70/76 


form factors, and are discussed in detail especially 
with respect to the form factors. By these four functions 
a(k), +++... d(k) all properties of f}-decay of the 
neutron say be described. For each ciomentum value given 
four experiients are necessary in order to obtain 
information concerning fp-decay. According to Gell-iann 
the two form factors a(k) and b(k) in the case of light 
nuclei ccincide with those of electron scattering on 
prctons or neutrons, i. e. in this case two form factors, 
i. e. two experiments fur each given momentum value will 
be found sufficient if the data of electron scattering 
are used. If charge invariance is disturbed, the number of 
necessary form factors in each case varies by one unit. 
For the transition I' + I"(nu) the number of form factors 
in the expression for the vector current is 2I + 1, where 
I denotes the greater of the two spins I' and I", and 
for the pseudovectcrial current it is 2I. In the transition 
I7T'! (yes) the corresponding number of the form factors 
is I and 21 + 1; these figures are, of course, equal to 
the number of experiments necessary for the "complete 
Card 2/3 experiment", The case of the forbidden transitions is 
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ASSOCIATION: 


SUBMITTED: 


then briefly discussed and it is pointed 

above considerations apply also to pp-capture. 
thanks 2. Ryndin and S. Bilen'kiy for discussions. 
are 7 references, 3 of vwiich are Soviet. 


Ob"yedinennyy institut yadernykh issledovaniy (Joint 
Institute of Nuclear Research) 


February 17, 1959 
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AUTHORS: Gol'tdanskiy, VY. I., Smorodinskiy, Ya. Ae gov /56-36-6-60/66 
res oh tcatise gs te Pant LoS 


PITLE: Singularities of the S-Matrix and the ¢-Meson (Osobennosti 
S-matritsy i ¢-mezon 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1959; 
Vol 36, Nr 6,pp 1950 - 1951 (USSR) 


ABSTRACT: In the introduction the authors discuss the possibilities of 


detecting the existence of & second neutral meson (3°) with 
T = 0 and strangeness, and also discuss methods which have al- 
ready been suggested (Refs 1-6). In the following, the ™ Pp 
scattering reaction at BE, > 270 Mev is investigated; the scat 


tering cross section is assumed to have two kinds of singular- 
ities: a) singularities connected with the “isobaric” gtate, 


e.g. c+ p> "“isobars" (T = 3/2, I= 3/2); the S-matrix has a 


pole in the complex plane, the cross section curve has the 
known resonance shape; b) the production threshold of a new 


particle e.g. n + pos +n; (occurrence of a branching point 
Card 1/3 on the material axis). In this case, which is further investi- 


A . 
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gated, three kinds of discontinuities occur: "steps", "dips", 
and "peaks". The latter have a gmaller width (order of magni- 
tude 10 - 20 Mev) and a small probability, so that the observed 
maxima with T = 1/2 at pion energies of 680 - 940 Mev (accord- 
ing to D. Frish) were connected with 4 g 
1200 and 1520 n,)- Another possibility of distinguishing be- 


tween resonance- and threshold singularities is based on a CcOm- 
parison between interactions in systems with different isotopic 
spin but with the game energies. An investigation of the magni- 
tude of singularity makes it possible to estimate the upper 
limit of the possible production cross section of the g°-meson. 
The following holds: 


2 2 
: (x aj . S(E,+€)“Srnresh}| | o(E,-€)-%thresh 
ote) 


Sthresh Stnresh 


-production (¢,-mass 


EB = threshold energy, ° = elastic cross section. It further 
holds that 60(&)/o(€) = (x/4n)o(€)/V HE €); k ia the pion wave 


vector, So the production cross section of the ¢°-meson at a 
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pion energy of E +&. These deliberations were made except by 
the authors of this paper also by Pontekorvo et al (Ref 7). 
There are 7 references, 5 of which are Soviet. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences, USSR). Ob"yedinennyy institut yadernykh issledovaniy 
(Joint Institute of Nuclear Research) 


SUBMITTED: April 4, 1959 


Card 3/3 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4" 


“AEPROVED FOR RELEASE: 


2 


16,6100, 16.8300, 24,6000 


Bilen'kiy, S- Mo, 
Khe Tso-syu 


AUTHORS : 


TITLE: Theory of /3-Decay of 


PERIODICAL: 
199g, Vol 37, Nr oO, 


Caiculations 
effects in 


ABSTRACT: 


and nucleon 
“weak Gell-Mann 


and 
corrections may reach 


APPROVED FOR RELEASE: 08/31/2001 


+ for elect 
the up-down symmetry of electrons, 
several percent. 
correction for che (e- y)-corre lation for the 
energy of electron of oO.71, 


08/31/2001 


RE: EOP as 


Ryndin,; R. M.:; Smorodinskiy, Ya. 


Zhurnal eksperimental 'noy i 
6, pp 1798-1763 (USSR) 


/M. 
ism" and proton recoil. 


. Se aay Sree ee err ne 


Sua 


76992 
g0V/96-37-6-32/59 


the Neutron 


teoreticheskoy fiziki, 


ywere performed for corrections to various 
-decay of the 
originated From the account of 
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The corrections 
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Theory of f-Decas of the Neutron 


as compensated for "weak magnetism" and the recoil, 

was, respectively, as follows: O.4, 1.4, 2.4, 3.3%, 

and 21.9;2.75 “3e35 42%, The correction to the 

asymmetry of electrons for the total energy of electron 
0.71, 0:91, 1.11, 3729-mev, Ss compensated. for"weak 
magnetism" and the proton recoil, was found to be, 
respectively: 1.3, 163 24s 3.0%, and 0.3, 0.5, 0.6, 0.8%. 
Corrections for the polarization were found to be small and 
at energies of 0.71, 0.91, and 1.11 mev were, respectively: 
0.14, 0.08, and 0.07%, V. Telegdi participated in the 
discussion of this work. There are 2 tables; and 12 
references, 1 Soviet, 1 Italian, 10 U.S. The 5 most 

recent U.S. references are: R. P. Feynman, M. Geli- 

Mann, Phys. Rev., 109, 193, 1958; M. Gell-Mann, Phys. Rev., 
111, 362, 1958; J. Bernstein, R. R. Lewis, Phys. Rev.: 

112, 232, 1958; M. Morita, Bull. Am. Phys. Soc., 4, 230 
Dil, 1959; S. Weinberg, Phys. Rev., 112, 1375, 1958. 
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ABSTRACT: 


problems are dealt 
equation, 
possible kinds of 
allowed transition 

polarization 


relation, 


constants, 


helicity of the neutrino, 
decay of polarized nuclei, 
the conservation of 
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fp -decay. After a short historical introduction 
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the polarization of the nucleus after decay and the 
the theory of V-A 
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(absence of interference terms, ev 
the conservation 0 
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Uspekhi fizicheskikh nauk, 1959, Vol 67, Nr 1, PP 43-98 (USSR) 


survey, which, in parts, 
of the modern theory of 
the following 
(Dirak) 
the parity (p,7,C), the 
le), the spectrum of 
correlation, the 
f polarized nuclei (Table) 
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interaction, and, finally, 
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The material used is, for the greater part, 
The following publications by Soviet 


Western publications. 
authors are mentioned: 
Surveys: 


z EE ee 


Ya. B. Zel'dovich, S. 
skiy; nonconservation of parity in 
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taken fron 


Yu. Luk'yanov, Ya. A. Smorodin- 
-decay: L. Joffe, 


A. P. Rudik, L. B. Okun'; L. D- Landau, I. S. Shapiro, 


A. Sokolov, V. 8B. 
Yu. V. Gaponov, V- 
A. A. Ansel'm, Be Vy. 


Berestetskiy, K. 
S. Popov, A- 
Ishkin, 


A. Ter-Martirosyan, 
vy. V. Anisovich, 
basic 


2. Dolginov, 


s, E. Nemirovskaya; 


experiments not connected with the nonconservation of parity: 


P. Ye. Spivak, 4- N. 


Sokolov (lecture in Geneve 1955), Ae N- 


Yu. A. Prokoftyef (sic), 


Sosnovskiy, A. Yu. Prokof'yev, Ve. S- 
Sosnovskiy; 
. I. Ye. Kutikov, Yu- P. 


Dobrynin (lecture in Geneva 1958, half-life of the neutron: 


11.7+0.3 sec.), N. A. 


Burgov and Terekhov 


(lecture in Geneva, 1958 


ey ~correlation); properties of the neutrino: 


Ye. I. Dobrokhstov, v. 
no 2f-decay); electron po 
G. P. Yeliseyevs 
skiy, B. K. Grigor'yev; 
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Ye. V. Pushkin, Yu. V. Trebukhovskiy. There are 2 tables 
and 222 references, 26 of which are Soviet. 
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AUTHOR: Smorodinskiy, Yae Ao gov /53-68-4-3/12 


TITLE: B-Decay and Weak Interactions 
( B-raspad i slabyye vzaimodeystviya) 
PERIODICAL: Uspekhi fizicheskikh nauk, 1959; Vol 68, Nr 4, pp 653-662 (USSR) 


ABSTRACT: This is the reproduction of a lecture held by the author at the 
9. All-Union Conference on Nuclear Spectroscopy in January 1959 
at Khar'kov. In it he gives a survey of the latest developments 
(since Yang and Lee) in this field. In the introduction the most 
prominent scientists working in this fisld are listed (besides 
Yang and Lee, Fermi, Landa, Geli-Menm:, Feynman et ale), and 
the results they obtained by investigationg ire prieriy 
described. Next, the most simple case cf muon decay is dealt 
with; the interaction Hamiltonian is giver, and the constant € 

characterizing "longitudinal" ixtersction i: ~viven as ancinting 

(1.3840,02).10 erg /om” » In a similar ménner the Bwiecay 


aT; 


s : y oy . % nw 
ef the neutron is dealt with, ard 3, (1947 S901 270 Verg/om 


is given. In the following, the author compores these fninter- 
nucle 
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Thig scheme is discussed. Finally, questions relating to the 
nonconservation of parity and three kinds of experiments are 
discussed, from the results of which an evaluation of the upper 
limits of the possible admixtures of states may occur in the 
case of the nonconservation of parity: 1) Measurement of the 
longitudinal polarization of neutrons in their scattering by 


nuclei at an angle of 0° (admixture 4.107"). 2) The production 
of pions by polarized protons, parallel and antiparallel to the 


polarization vector (admixture < 2.107"). 3) Investigation of 


the disturbance of parity ii ot 3) 2 sacitons ah low ranean ter 
a. hla 28 - ; . 

(admixture <— 5.10 “3. Theorevics. yy cRis se relsesdit G9 auch 

evaluations are discussed. There 7: 9 Tigareg, 7 table, and 


44 references, 2 of which are Sovicte 
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AUTHORS + Lebedevs Res gmorodinskiys Yao, 5 /053/60/070/02/009/0%8 
Tyapkiny Ao - Y2——"*— 3006/8007 
TITLE: Phe Physics of Elementary particles, 
PERIODICAL: Uspekhi gizicheskikh nauk, 1960; Yo. 70, Nr ae Sy 361-374 
(USSR) 
ABSTRACT : {The authors give & report on the international conference 
ics neld at Kiyev in July 1959- This 


report is jnteresting above all pecause of the voluminous 
material of the work carried out at Dubna (USSR) The Ccon- 
ference was attended by about 150 delegates from Eastern 
Block countries, and by about the game number from other 
countries- AB regards organizations the Conference jntroduced 
a novel arrangement which essentially consisted in the fact 
that "reporters" and ngcientific secretaries” were attached 
to the lecturers, 2né that the Lectures could be neard in 
Russian and in English. The secretaries were in all cases 
well-known Russian physicists: Leading physicists acted 4s 
chairmen of the plenary sessions; ¢he Russian chairmen were Ta 
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Do Te Blokhintsev and I. Yeo Tamm. Two of the seven nolders 

of the Nobel prize represented were Russians: t. Ye. Tamm 

and P, As Cherenkov. Apart from the aurvey ing lectures 
seminars were neld,in which the following Russian lecturers 
spoke; Ie Ye. Tamm on "Hiagran Technique and Field Theory" » 

Tvanenko on the "Nonlinear Field- and Gravitation 

Theory", Ve_Fe Dzhelepov on "Nucleon-Nucleon Collisions", and 
I. Ve Chuvilo on "Bubble Chambers". The plenary sessions 
began on July 90. In the first session Bernardini (CERN) 
spokes His acientific secretaries were Ao Baldin and A. Belousov 
(Moscow) The report on the lecture mentions the data obtain- 
ed at the Pizicheskiy inatitut im. Pe N. Lebedeva AN SSSR 
(Physics Institute iment Pp, No Lebedev AS USSR) on the “polar- 
jzability of Protons in (yp)-Collisions"- B. Pontekorvo 
(Dubna) delivered 4 lecture, which is discussed here in de- 
tail, on “Pion Scattering by Nucleons ana Production of Singl 
Pions in Nucleon-Nucleon and Pion-Nucleon Interactions" Vi 
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i and Lo 


‘As Mukbin, Yu. Prokoshkin,— 
he gave a survey of new experimental 


data contributing towards explaining the problem of the 


charge-independence of p 


further data coneerning 


jon- and nucleon processes, and 
the search for the Q -meson, and 


details concerning new work relating to pion angular dis- 
tribution. Investigations of single pion production in 


(nn)-collisions resulted 

phenomenological theory 0 
t-n-resonance interaction 
spin T = 3/2. In the follow 


Next, 


V,_1. Veksler (Dubna) 
Pion-Nucleon Interactions 


fic Secretaries: N. Boga 


in experimental agreement with the 

f Mandel'shtanm, which demands that 

s occur in 4 state with isotopic 

ing lecture by Segre, Me Shafranov 
acted as scientific secretariese 


spoke about "Nucleon-Nucleon and 


n the 165 - 10 Bev Range" (Scienti- 


ev, Vo Grishin, 


and Me. Podgoretskiy 


(Dubna) ). He delivered a report on the investigations carried 
out in the past years jn Dubna and made 4 comparison with 
theoretical results. Figure 1 shows the photgeraph supplied 
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hyperons. Investigations of the (pp)-scattering cross gece 
tion yielded new results indicating that the scattering 

amplitude in the optical model has not only an imaginary- 
but also a real part. New data were obtained at Dubna also 
for the total elastic and inelastic 
cross sections at 9 and 7 Bev, respectively. Investigations 
carried out by I. Ye. Tamm are mentioned. In the following, 
) spoke about (nn)-scattering 


(pp)- and (xp)-scattering 


aries: Lb. Lapidus (Dubna) and Yu. 
Dubna proton accelerations to 635 Mev 
lowing three surveys on electro- 
nucleon structure A. Varfolomeyev 
Moscow) as well as Soe Bilen'kiy and B. 


——————— 


Barbashov (Dubna ) acted a8 scientific secretaries. There 
followed a lecture delivered by Steinberger, whose scientific 
secretaries were E. Okonov and R. Ryndin (Dubna) The lecturer 
Alvarez was assisted by the secretaries Ao Lyubimov and 
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N. Petukhova (deceased) (Dubna), and Salam by the secretaries 
B. Valuvev and V. Solov‘yev (Dubna). A special session of the 
Conference dealt with the problem of dispersion relations. 


D. Vs Shirkov (Dubna), spoke about the theory (secretaries: 
V. Vladimirov and Ao Logunov); the second lecture dealing 


with this subject was delivered by Lehmann (secretaries: V. 
Favnberg and 0. Parasyuk (Moscow)). A further special session 
dealt with theoretical single reports ("New Theoretical Ideas"). 
Among others, Landau spoke about diagram technique, Garibyan 
(Yerevan) on the radiation of relativistic particles in the 
passage through the boundary between two media. Two further 
lectures dealt with weak interaction problems: Ao Ao Alikhanov 
(Moscow) (experimentally) and R. Marchuk (theoretically) ; 

the scientific secretaries were B. loffe and V. Lyubimov, ani L.Oxun’ 
and I, Shapiro( Moscow) respectively. At Dubna the muon pre~- 
cession in the magnetic field was investigated, and direct 

proof was supplied for the first time that muon spin is half- 
integral. The group of research scientists at Dubna further 
succeeded in proving the radiationless muon capture by heavy / 
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nuclei (nuclear excitation), as predicted by Zaretskiy (Moscow). 
During the following lecture delivered by Glaser, I. Kobzarev 
acted as scientific secretary and during that delivered by 
Powell, T. Gramenitskiy (Dubna), V. Maksimenko (Moscow), and 
Vo Kharitonov (Yerevan). A survey on the theory of multiple 
production of particles in the case of ultra-high energies 
was finally delivered by Ye. Lo Feynberg (Moscow), Da Chernay-  —_—| 
skiy (Moscow) and V. Barashenkov (Dubna) acting as his scienti- 
fic secretaries. During the Conference the delegates paid a 
visit to the Institut fiziki AN USSR (Institute of Physics of 
the AS UkrSSR) at Kiyev, after which many foreign delegates 
visited Dubna. There are 4 figures. ca e 
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PHASE I BOOK EXPLOTTATION sov/5982 
International Conference on High-Energy Physics. 9th, Kiyev, 1959. 


Bevyataya mezhdunarodnaya konferentsiya po fizike vysokikn energly, Kiyev 
15-25 iyulya 1959 ¢.- (Ninth International Coaference on High-Energy 
Physics. Kiyev, July 15-25, 1959), Moscow, 1961. 739 Pe 2,590 copies 
printed. 


Sponsoring Agency: Akademiya nauk SSSR. Mezhadumarodnyy Soyuz chistoy i 
priklsdnoy fiziki. 


Contributors not mentioned. 

PURPCSE: This book is intended for nuclear physicists. 

COVERAGE: The collection contains 30 scientific articles presented at the 9th 
International Jonference on High-Energy Physics, held in Kiyev fram 15 to 


25 July 1959. The articles presented relate mainly to the progress in nu- 
clear physics achieved in 1959. Subjects discussed are the production or 
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Ninth International Conference (cont. ) 
nucleons, their structure, weak and strong interectims, scattering, and 
their decay. No personalities are mentioned. References accanpany indi- 
vidual articles. 

TABLE CF CONTENTS s 

Opecing of the Conference 


Perpardini, G. Photoproduction of Pi-Mescma smi Compton Effect 
ca Nucleons 


Diseussion 


Portecorvo, B. Scattering of Picms by Nucleons and Single 
Pretuction of Pions in Nuclecn-Nuclean and Plioa-Nuvlemn Interactions 


Discussion 


Segrt, E. Antinucleons and Their Interactions 


Discussion 
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Ninth International Conference (Cont.) soy /5982 
Veksler, V. I. Nucleon-Nucleon and Pion-Nuclem Interaction 
Discussion 

Smorelinskiy, Yae A. Scattering of Nucleons by Nucleons 
Discussiag ' 


Chew, G. F. Theory of Strong Interactions Between Ordinary 
Particles 


Discussion 
Hofstadter, R. On the Structure of the Nuclem 


Biscussion 


Pancfsky, W. K. Electromagnetic Interactions and Nuclem Structure 


{ 


e oe eee ed 
Discussion 
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Geometry of the universe. Nauka i zhizn' 2& no.iz:6c-64 D "él. 
(MIRA 15:2) 


(Relativity (Physics)) 
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24, 66/0 
AUTHORS: Pontekorvo, B., Smorodinskiy, Ys, 
TITLE: The neutrino and the density of maine: in the universe 
PERIODICAL: Zhurnal eksperimentaiinoay : tecreiichs¢xey filici. ve Ai, 
no. !(7), 196!, 239 - 243 
TEXT; No estimations regarding the nsutrinc-antineutrine density in the 
universe have hitherto been made; there is nov : be! 
that 1t 1s remarkable, due to the fact thar the 2h 
absorbed in dense matter. The authors no al: I 
possible that the energy pertaining to the at 
is comparable with or greater thar tne en h 
mass of hydrogen? I+ was the aim of whe 
an answer to this question. The assumes 
antineutrino energy density is mst 
tal data, but these depend essentially sor : LM 
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which is in itseif a consequence of 
of the hypothesis of the existence 

to consist preponderantiy in invest 

interaction with matter, as weil as 
out by Reines, Cowan, and Davis wit 
of anti-neutrinos with energies vary 
showed that the flux of antineutrines 


n 
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is not likely to exceed the value 10 ‘ 
cosmic space. This ccerresponds fo & Waxigum e nsity of antineutrinos of 
these energies amounting to ~ !0? Mev/cm ”, These SXperimeyts supply, how 
ever, no information on the ¥ density 3 
experiments disclosed that the cosmic 

exhibiting energies of several Mev) cs 
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Estimating the density of neutrinos ¢x St 

supplies a few Mev/om? with regard to fa 

by far the maximum energy density of hydrog 

the universe. For y and y exhibiting energi-s cf ~ Bev, an energy 
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density of 107! Mev/em is obtained. which i 


this connection, it is important to take the 

Fermi interaction into account, which guarante 
yy component. Attention is drawn tz the fact thet ev 
the "visible" kinetic-energy density (which :3 sutn ctaller chan the 
energy density corresponding to the rast mass f the natlsone! tg net 
contradictory to the hypothesis of sepsratz: t tier t t 

as a result of fluctuations occurring in a ch 


The fluctuation hypothesis only presuppises 
the past the vy energy density exceeded the 
several orders of magnitude. The autners tha 
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C. L. Cowan. Pree. of the 2-na Intern. Conf. 

Atomic Energy, Geneva, 1958; R. Davis. Buli. Amer. 
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a rE 
TITLE: The upper limit of neutrino, graviton, and baryon density in 


the universe 


FERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, 


no. 3(9), 1961, 907-911 


TEXT: To estimate the maximum energy density of neutrinos, gravitons and 
baryons in the universe the gravitational effect of these particles on the Ww 
expanding universe has been investigated by the authors. According to 

B. M. Pontekorvo and Ya. A. Smorodinskiy (ZhETF, 41, 239, 1961) it is very 
ditficult to determine the cosmic neutrino density. Direct tests have 

shown that the mass-energy density in the form of neutrinos may be 104 to 

102 times higher than the rest-mass-~energy density in an ordinary form. 

The authors, and also F. Reines, have already shown that these estimates 

depend on hypotheses concerning the neutrino spectrum. Another method 

for calculating the maximum energy density is tased on determining the 
gravitational effect and fits all unknown, weakly int ct 
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for the density of high-frequency oscillations of the gravitational field 
(gravitons). According to G. M. Gandel'man and ¥. S. Pinayev (ZhETF, 37, 

1072, 1959), the bremsstrahlung of gravitons is 101° times smaller than ive 
the radiation of y-) pairs. For the suggested estimate, the density e@ of 

all kinds of matter-energy determines the past cf the universe. ‘The 

critical density Qe of the matter-energy, which has been introduced by the 


authors, characterizes the transition from an open to a ciosed model of the 
universe: at 9 Qe? the expansion will last for an unlimited time; at 


Q> Qu» however, this expansion will change over into contraction. The 


times T counted from the instant of maximum meee of the universum until 
now ere as follows: —.....-.. Ra ae eee See 


tHk7(R+ RY arctgeh—l], k= (29—1)= 
v= [1 + (29) Yo 
q = 0/205 t is calculated for resting matter and a pressure p = 0; t! is 


calculated according to L. D. Landau for neglisible rest mass, i.e., for 
particles moving at velocity of light and p = ¢/3 & denctes the energy 
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, : : ‘ 1 ae é : 
Geosity}. For Zo = 10 years, one Obtains +> O.i and, therefrom, q*.5 and 


; ~ok ? oe * 
ee 298 g/em?. An independent investigatior yields qg“~*6 for distant 
galacsics systems. Equal results are obtained in a third estimate of the 
Raxinum density by studying the star density in the galaxies. It is 


poss.cie that the density of neutrinos, 6Tavitons, ets., in the universe ig 
higher than the mean nucleon density observed {107*9 g/cm?) but more than 


10 to 20 times. The similarity of 35 10°29 o /omh for ordinary matter 


tb 


suggested a comparatively young age of the unc -s - j.aA‘c equal order of 
Magni*ude of neutrino mass and nucleon mass der és. the value for the 
density will be smaller than ~ 10729 g/cw?, aod correspond to +1079 
nucleons per em?. The number of nucleons may te much lazger than the 
given value since the gravitational mass defer: AN of a star after the 
gravitational collapse may be of the same order of magnitude as the sum 
of the rest masses of the nucleons contained ir the 3- At present, 
there 13 no correct theory on gravitational ..lapse - D. Landau and 
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Ye. M. Lifshits have estimated the critisal mags to ce 
mags. When a gravitational collapse of a star o:curs, 
be emitted in the form of neutrinos and antineutrir 
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density in collapsed gtarg will be ns More Shu $O "of "imeg nigher 
than known densities af ordinary nuclesns. 41° thease eae onl 
verrect for not too early collapses. Ther: a:s +> Lahombtce tor 9 Soviet 
and 6 non-Soviet. ‘he four most Gecent references. feo eneben ua, 
publications read as follows: F. Reines. C. i. 2 mat ee e ener 
Harrison, A. D. M:, Cuire, H. W. Kruge, Phys. f:°. 2 ag 1960; 

° Y. Chin, P. Morrisen. Phys. Rev. Leite. 5 tate oa M. Gell-Mann 
cys. Kev. Lett. 6, 70, '961. #F, Hoyle. Pres. Thy: Sos, ne Tis 1961. 
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' "Multipole Expansions in Field Theory" 
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KLEPIKOV, N.P.; SMORODINSKIY, Ya.A.3 ZARUBINA, I.S. [translator]; 


SARANTSEVA, V.R., tekhn. red. 
Inversion of helicity in nuclear reactions. Dubna, Ob"edinen~ 
nyi in-t iadernykh issledovanii, 1962. & De 
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Lyaboshits, Vo bes Smorodinskiy» {a. Ae 
Covariant expansion of the electromagnetic field 


Zhurnal éxs serimentsl tno 1 teoretiches ko; fiziki V> 42 
: - , ’ 
no. 3, 19b2, EA6 - 856 


sroblens of covariant expansion of a free electromagnetic field 
Be rea: a) expansion of a photon field with respect to electric 
Eve ¢ multipoles, b) expansion of field sources (current) with 
multipole moments. The formulas are derived by using the 
e tensors of the Lorentz group and the conception of the "little 
of the four-vector q which is assumed to be time-like or lying 


light cone. In tne first case Ly is anisomorphous subgroup of 


symmetry. For the momentum k lying on the light cone, the little 
tc ig an isomorphous space group for the biatomic molecule con- 
sigereé. After defining the covariant Stokes parameters, expressions for 
the covariant expansion of the ohoton field with respect to the 
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multipoles Exa (k) = 


Mia (k) = 


L"(L +17 
Lv ( L i 


kEzau (k) = 0 kMixt (k) => 0, 


Ea (kj Min (k) = 


are derived. 
EO (ky = LO (L + AY 
1 


Men (k) = i~—Pi 


re 
are obtained, which, if F = 0, go over to (15) again. 


aK] veY cas (0), 
I)" i (kya) Yea (n). 
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(15) 


veMias (k) =0, 


Yt rates tm ( Pogue |) ~ Pap ]¥Bcim, 5) 
LM LAY emacs (ape YE (n)) Pee (26) 


The expansion with 


resyect to multipoles of the Fourier components of the electromagnetic 
Ded = 


fiela reads _.. 
Am (&) = 


APPROVED FOR RELEASE: 08/31/2001 


Dy let + 3 bi (27) 


CIA-RDP86-00513R001651730004-4" 


; WRENS OR RELEASE: sare ae ee ORE: OSES ROD Tone 000s: 4 


aes Ye 
2 See eee aes 


3/056/62/042/003/033/049 
“ayariant expansion of tne... 3102/3138 


Wae Lunct ions a )(n) are tabulated for M = 0, *1, £2 and L=0,1;2. e, and 


mi, are Spinors ee i, Tne covariant ex- 


id 


cotted and L non- -dotted indices 


yansion of a charge ed-particie curre 


nt with respect to see moments is 
achicveé by a power &s,ans ion of 


jn (x, 8) = Dewvand? (X= X10 (O) (29) 
Ojn (X, t) {Xe = 9. (29a) 
and separation into current and charge density component: 


jn (x, £) = Deewkneexp (— (GaV)1 2) (31) 


(Ry = OF) / 0) 


i=Ddoo+ eta  — ews (RanV) e+ O° (x), (32) 
rf 
p= few — ey (§yV) + Few (EV)? — obo (x). (33) 
t 
L 
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Por the particle trajectories ¥ (5) (*) = x + Ey tt) is valid. #ith 
Dp Benabean «+ - Bear = Qa. (8 . (34) 
i 2 ee 
for the charge density expansion with respect to multipole moments 
p= 2(- 1° QI '%83 (x), (35) 


L : So esas m 
is obtained; V stancs for the p-fold product VeaNere For the current 
(a, 8, (= 1, 2,3) 
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le = {2 (— 1) : yn QNi,...VaVy... + 


L-—1 


sisi L—t > —2 bop : 
pa a en G0)" (— 1) 118 en col Via} 8°). (42) 


Card 4/5 


opera 


0004-4 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4 


a 


s/056/62/0462/003/033/049 


Coveriant expansion of the... B102/3136 


results. If the four-vector of current density is divided into an 
electrical anc awaznetic part, 


3a . @ * 
iP = [ZPe + ge (Pas — Pia) | Pal? ix —xe(0)], (47) 
Xe (t) = Pt / Po, iz = =< evnimgPs so— Pols? {x— Xe (¢)J. (48) 


are ootained. Finally, multipole radiation is considerea and expressions 
are Gerived waich relate the multipzole expansions (25)(26) with the current 
eensity expansion with resogect to the multipole moments. There are 

1 tavle and 14 references: 6 Sovict and 6 non-Soviet. The three refer- 
ences to bnglisn-language publicatiorsread as follows: L. Michel, 
U. Rouhaninejad. Phys. Rev. 122, 242, 1961; D. M. Fradkin, &. H. Good. 

ev. Mod. Phys. 335 3435 1961; ¥. Bargmann, E. P. Wigner. Proc. Nat. Acad. 
i. USA, 34, 211, 1948. 
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AUTHORS ; Klapikov, N. Pe, Smorodinskiy, Yae A. 


TITLE: 


Chirality inversion in nuclear reactiona 


PERIODICAL: Zhurnal eks perimental 'noy i teoreticheakoy fiziki, v» 43, 


TRAT: 


no. 6 (12), 1962, 2173-2178 


The scattering matrix MN? (38,) M (62, ) of the transformation 


5(1=j-1/2) 2 - (1=j+1/2) by S- Minami (Prog. Theor. Phys.) 11, 213, 1954) 
can be written as M~vUt (A, )MU(n, )- Here A, and np are the unit vectors in 


the directions of the incident and the scattered particle in the center-of- 
mass system. This transformation changes the sign of the transverse polari- 
zation of the particles, is anticommutates with the spatial reflexion 
p(dn) = - (n)P and satisfies also the unitary condition 

> 


+ > — P+ . . oy > > 
i(M - M) = 2kM M, which remains valid when M>-M. M>- WM corresponds to 
the change of signs of all phases, this comprises the change of signs, the 
transition to the hermitean-adjoint matrix in the spin space and the 
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exchange of the final and the initial momentun. ‘The guccessive rotation of 
all spina through nm around the momenta and the transformation (7) furnishes 
the chirality inversion of all particles. For particles with spin 1/2 the 


chirality inversion reduces itself to 6(1=j-1/2)Z2 - &(1=j+1/2) (L- D- 
Puzikov et al., ZhETF, 32, 592, 1957). By modifying the operators, these 
considerations can be generalized for particles with arbitrary spin. For 
particles having the arbitrary spin S the operator U(x) goes over into 


_exp[i(S X)x]. In systems with several particles the inversion chirality 


-must be made for each single particle. By contrast with systems having 
half-integral spin, the Minami transformation and the chirality inversion 
do not change the parity of states in systems having integral spin. The 
remaining ambiguities can be removed by determining the sign of the 
longitudinal polarization (by measuring the pseudoscalar (Sn), when an 
electric or magnetic field is applied or by investigating the energy 
dependence of the effects). Invariance of the observed values with respect 
to the transformation M > -U*MU is removed with multiple scattering owing 
to the Thomas precession of spins. 


Card 2/3 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4" 


"APPROVED FOR RELEASE: 08/31/2001 


= 
5 


vid 


8/056/62/043/006/035/067 
Chirality inversion in nuclear ... B125/B102- 


ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (Joint Institute 
of Nuclear Research); Moskovskiy gosudarstvennyy universitet 
(Moscow State University) 


SUBMITTED: June 22, 1962 initially) 
July 12, 1962 (after revision) 


Card 3/3 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001651730004-4" 


CIA-RDP86-00513R001651730004-4 


"APPROVED FOR . 
para RELEASE: 08/ 


31 
= Spaie CIA-RDP86-00513R001651730004-4 


Us238 
5/056/62/043/006/043/067 
B104/B102 
AUTHOR: Smorodinskiy >» Ya. Ae 
TITLE the cnuuintton of spin in the Lobachevski space 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheakoy fiziki, v» 435 
no. 6(12), 1962, 2217 ~ 2223 


deviates. as Little as possible from the ordinary nonrelativistic. theory. 
It is based on the idea that reactions and decays can be 80 described that 


TEXT: An attempt is made to work out a spin transformation scheme which y } 


when a change of system occurs the spin is not transformed by the Lorentz 
group but py 4& translation on 4 hyperboloidal ‘surface (imaginary sphere) an 
the velacity Spaces i.e. by 4 Foldy-Wouthuysen group that is jsomorphous 

to the three-dimensional group of rotations. Hence, in an arbitrary 
coordinate system, the spin vector must be represented as 6 three-dimensio- 
nal vector. For this purpose, the author used the Lobachevski geometry in 
the velocity spaces in which the spin transformation 4s a translation of the 
spin vector along 4 geodesic on the hyperboloid (pseudo-Euclidean metric}. 
The a of the relativistic spin is thus sonsiderably simplified: If 
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experiments of Robert Hofstadter. 


Structure of a nucleon; (MEZA 15:3) 


Priroda 51 no.3:101-103 Mr 62, 


; insti ) h issledovaniy, Dubna, 
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: . (Hofstadter, Robert, 1915-) (Nucleons) 
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(Cosmogony) 
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AUTHOR: Smorodinskiy, Ya. As 
TIPLE: Kinematics and Lobachevskiy's geometry 

PBRIODICAL: Atomnaya energiya, ve. té, now 1, 1963, 110-121 

of relativity was a Lobachevskiy space. In the present paper the author 
interpretes the kinematics of some objects of modern physics (particles 


with vanishing mass, spin particles etc.) in the light of the hyperbolic 
geometry of their velocity spaces. fThere are 12 figures. 


TEXT: In 1909 F. Klein found that the velocity space of the special theory / 
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radiative corrections are included. This fact is also a consequence of the 
Gamma-sub 5 invariance of the electromagnetic and weak interactions. Orig. 


art. has: 7 formas and 1 figure. 
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